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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated 



CLAIMS 



[Claim(s)] 

[Claim 1] In the lamination equipment which laminates by dissolving the filler inside the laminated body and 
compressing in the lamination section which was equipped with the diaphragm up and was caudad equipped with 
the heater board Lamination equipment characterized by establishing the removal means for removing the filler 
which adhered to the exfoliation sheet in the exterior of said lamination section while preparing an exfoliation 
sheet free [ penetration ] between the top face of the laminated body carried in to said lamination section, and 
said diaphragm. 

[Claim 2] furthermore, the lamination equipment according to claim 1 characterized by considering as the 
configuration which prepares an exfoliation sheet free [ penetration ] also between the inferior surface of tongue 
of the laminated body carried in to said lamination section, and said heater board, and carries out carryingHn 
appearance of the laminated body to the lamination section with this exfoliation sheet. 

[Claim 3] Lamination equipment according to claim 1 or 2 characterized by said laminated body being a solar cell 
module. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the lamination equipment which was suitable in order 

to manufacture the laminated body of the form of sheet of a solar cell module etc. 

[0002] 

[Description of the Prior Art] Various development is made about the solar battery that solar energy should be 
utilized in recent years. Moreover, various things, such as a solar battery of the amorphous mold using an 
amorphous silicon (amorphous silicon) besides the solar battery of the gestalt of solar battery crystal-mold using 
single crystal silicon or polycrystalline silicon, are thought out. However, in any [ of these crystal mold and an 
amorphous mold ] case, in chemical change, it becomes empty, and since it is weak also against a physical 
impact, as for silicon itself, generally, the lifting and the solar cell module which laminated silicon with the vinyl 
film of transparence, tempered glass, heat-resisting glass, etc. are used. Moreover, recently, the one apparatus 
module which made the outer wall material and roofing which are used for building materials, and a solar cell 
module unify is manufactured increasingly. The lamination of a solar cell module puts a string (photovoltaic cell) 
through fillers, such as for example, EVA (ethylene vinyl acetate) resin, between a vinyl film, glass, and a 
backseat, and is performed by heating under a vacuum, applying the degree of **, and melting a filler. 
[0003] The lamination equipment which laminates by dissolving the filler inside the laminated body and 
compressing in the lamination section which was equipped with the diaphragm up and was caudad equipped with 
the heater board as lamination equipment for manufacturing such a solar cell module etc. conventionally is well- 
known. Moreover, the applicant for this patent is indicating the "lamination equipment" of the utility model 
registration No. 3017231 about such lamination equipment. This lamination equipment is constituted by the upper 
chamber which went caudad and was equipped with the diaphragm which can expand freely, and the upper 
chamber equipped with the heater board. And where the laminated body is laid in the heater board prepared in 
the bottom chamber, after sealing and decompressing an upper chamber and a bottom chamber, the laminated 
body is heated and it has composition which compresses and laminates the laminated body between the top face 
of the heater board, and a diaphragm by introducing atmospheric air into an upper chamber. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, when a solar cell module is manufactured in the above 
lamination equipments and a solar cell module is heated on the heater board, the problem that EVA which is a 
filler adheres to outflow, a diaphragm, the heater board, etc. is produced. And EVA which adhered to a 
diaphragm, the heater board, etc. in this way will become the cause which soils the solar cell module laminated 
next. 

[0005] Then, he is trying for EVA which began to melt from a solar cell module not to adhere to a diaphram 
sheet etc. by conventionally putting the exfoliation sheet which consists of a glass cross seat of Teflon sinking 
in on the solar cell module carried in to the lamination section etc. The activity which removes EVA adhering to 
the activity which puts such an exfoliation sheet, or an exfoliation sheet is done by a worker s hand, and it had 
become the cause which increases an activity burden. 

[0006] Therefore, when this invention laminates the laminated bodies, such as a solar cell module, it is to offer 
the lamination equipment which can prevent that fillers, such as EVA which melted and came out, adhere to a 
diaphram sheet etc., without increasing an activity burden. 
[0007] 

[Means for Solving the Problem] If it is in claim 1 in order to attain this purpose In the lamination equipment 
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which laminates by dissolving the filler inside the laminated body and compressing in the lamination section 
which was equipped with the diaphragm up and was caudad equipped with the heater board While preparing an 
exfoliation sheet free [ penetration ] between the top face of the laminated body carried in to said lamination 
section, and said diaphragm, it is characterized by establishing the removal means for removing the filler which 
adhered to the exfoliation sheet in the exterior of said lamination section. 

[0008] If it is in the lamination equipment of this claim 1 , since an exfoliation sheet intervenes between the top 
face of the laminated body carried in to the lamination section, and said diaphragm, when the laminated body is 
laminated, it can prevent the filler which melted and came out adhering to a diaphram sheet. In this case, 
although the filler which began to melt from the laminated body may adhere to an exfoliation sheet the filler 
adhering to an exfoliation sheet is removable in the exterior of the lamination section with a removal means. 
Therefore, there is also no fear of soiling the laminated body laminated next. 

[0009] in the lamination equipment of this claim 1, as indicated to claim 2, it is desirable to consider as the 
configuration which prepares an exfoliation sheet free [ penetration ] further also between the inferior surface of 
tongue of the laminated body carried in to said lamination section and said heater board, and carries out 
carrying-in appearance of the laminated body to the lamination section with this exfoliation sheet. The filler 
which began to melt from the laminated body stops then, adhering also to the heater board. Moreover, as 
indicated to claim 3, said laminated body is a solar cell module. 
[0010] 

[Embodiment of the Invention] Hereafter, solar cell module P as an example of the laminated body is explained 
based on suitable lamination equipment 1 to carry out lamination processing of the gestalt of desirable operation 
of this invention. Drawing 1 is the front view of the lamination equipment 1 concerning the gestalt of operation of 
this invention. 

[0011] As shown in drawin g 1 , this lamination equipment 1 has composition which has arranged the supply 
conveyor 3 which supplies solar cell module P which performs lamination processing to the method of both sides 
of the lamination section 2 after this to the lamination section 2, and the taking-out conveyor 4 which takes out 
solar cell module P which already performed lamination processing in the lamination section 2 from the 
lamination section 2. In the example of illustration, the supply conveyor 3 is arranged at the method of right- 
hand side, and the taking-out conveyor 4 is arranged at the method of left-hand side. And solar cell module P is 
conveyed leftward in drawing 1 , delivering in order of these supply conveyor 3, the lamination section 2, and the 
taking-out conveyor 4. 

[0012] The lamination section 2 is constituted by the upper chamber 11 prepared in the internal lower part of 
the upper case 10, and the bottom chamber 13 prepared in the internal upper part of the bottom case 12. The 
bottom case 12 is attached in the stanchion 17 set up by the four corners of the pedestal 16 it can run through 
the axle-pin rake 15 in the floor line top through the bracket 18, and the height of the bottom [ this ] case 12 is 
supported so that it may not change. On the other hand, the upper case 10 is attached through the bracket 21 
fixed to the guide section 20 which can move freely along with the stanchion 17, and the upper case 10 has 
composition which can carry out rise-and-fall migration [ above the bottom case 12 ], maintaining a posture 
parallel to the bottom case 1 2. 

[0013] Moreover, the top face of the bracket 18 fixed to the bottom case 12 is equipped with the cylinder 22, 
and it connects with bracket 21 inferior surface of tongue where the tip of the piston rod 23 of this cylinder 22 
was fixed to the upper case 10. Therefore, if a piston rod 23 develops by operation of a cylinder 22, the upper 
case 10 goes up so that it may separate from the top face of the bottom case 12, and, thereby, the lamination 
section 2 which consists of an upper chamber 1 1 of the interior lower part of upper case 10 and a bottom 
chamber 13 above the bottom case 12 interior will be in an open condition. On the other hand, if a piston rod 23 
is shortened by operation of a cylinder 22, the upper case 10 descends so that it may stick to the top face of 
the bottom case 12, and, thereby, the lamination section 2 which consists of an upper chamber 11 of the interior 
lower part of upper case 10 and a bottom chamber 13 above the bottom case 12 interior will be in a sealing 
condition. 

[0014] As shown in drawin g 2 , as the interior of the upper case 10 is divided horizontally, it is equipped with the 
diaphragm 30, and the space surrounded by the internal surface of this diaphragm 30 and the upper case 10 
constitutes the upper chamber 1 1 . The diaphragm 30 consists of heat-resistant rubber, such as a Viton 
(fluororubber), etc. Moreover, it is constituted so that the pumping opening 31 may be formed as open for free 
passage [ to the upper chamber 11 ] on the side face of the upper case 10, vacuum suction of the inside of the 
upper chamber 1 1 may be carried out through this pumping opening 31 and atmospheric pressure can be 
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introduced in the upper chamber 1 1 through the pumping opening 31. 

[0015] The heater board 35 is arranged free [ rise and fall ] at the bottom chamber 13 prepared in the internal 
upper part of the bottom case 1 2. This heater board 35 consists of the sheath-heater boards made from 
aluminum. This heater board 35 is constituted by operation of the elevator style which is not illustrated so that it 
may be gone up [ the condition of having descended down / in the bottom chamber 13 / as shown by the 
drawing 2 solid line 35, and ] above [ in the bottom chamber 1 3 ] f as shown by alternate long and short dash line 
35in drawing 2 \ Well-known rise-and-fall means, such as a pneumatic cylinder, a ball nut, rack and pinion, and 
the Ayr tube, are suitably used for an elevator style. 

[0016] Moreover, it is constituted so that the pumping opening 37 may be formed as open for free passage [ to 
the bottom chamber 1 3 ] on the side face of the bottom case 1 2, vacuum suction of the inside of the bottom 
chamber 13 may be carried out through this pumping opening 37 and atmospheric pressure can be introduced in 
the bottom chamber 13 through this pumping opening 37. 

[0017] In the lamination section 2, it is in the condition that the conveyance belt 51 of the exfoliation sheet 41 
supplied by exfoliation sheet supply means 40 to explain below, between these top case 10 and the bottom case 
1 2, and the conveyance sheet 50 can advance. 

[0018] As shown in drawin g 3 , in the exfoliation sheet supply means 40, roll kneaders 42 and 43 are arranged to 
the both ends of the exfoliation sheet 41, respectively. When it is compressed by the diaphragm 30 in the 
lamination section 2 so that it may mention later, in order to avoid adhesion of the filler which overflowed solar 
cell module P, a filler does not adhere easily, and the exfoliation sheet 41 can remove the adhering filler easily, 
for example, consists of the quality of the material which was excellent in the detachability of the glass cross 
seat of Teflon sinking in etc. A rotation drive is carried out in the direction of a counter clockwise into drawing 
3 , and, thereby, a roll kneader 42 makes direction of drawing Nakamigi 42' move the exfoliation sheet 41. A 
rotation drive is carried out into drawing 3 in a clock hand of cut, and, thereby, a roll kneader 43 can make left 
43in drawing move the exfoliation sheet 41. Thereby, the exfoliation sheet 41 can be moved now towards 
desired by carrying out the rotation drive of one side of these roll kneaders 42 and 43. 
[0019] The guide roll 45 is arranged free [ rotation ] at the lower part of a roll kneader 42, and after the 
exfoliation sheet 41 changes a direction up in accordance with the peripheral surface of this guide roll 45, while 
it is rolled round by the roll kneader 42, after the exfoliation sheet 41 which it let out from the roll kneader 42 
changes a direction horizontally in accordance with the peripheral surface of this guide roll 45, it is rolled round 
by the roll kneader 43. As shown in drawin g 1 , the exfoliation sheet 41 is supplied with a level posture between 
the upper case 10 and the bottom case 12 by arranging a roll kneader 43 and the guide roll 45 in the same height 
on the right-and-left outside of the lamination section 2. 

[0020] Moreover, in the exfoliation sheet supply means 40, the removal roll 46 is arranged so that the inferior- 
surface-of-tongue side of the exfoliation sheet 41 which moves between the guide roll 45 and a roll kneader 43 
may be contacted. This removal roll 46 consists of nylon brushes etc. so that it may mention later, and the filler 
adhering to the inferior-surface-of^ongue side of the exfoliation sheet 41 etc. can be scratched. 
[0021] The conveyance sheet 50 has composition equipped with the conveyance belt 51 wound between the 
driving pulley 52 arranged on the right-and-left outside of the lamination section 2, and the follower pulley 53. As 
shown in drawing 4 , while attaching driving pulleys 52 and 52 in the both ends of a driving shaft 54, the follower 
pulleys 53 and 53 are attached in the both ends of the follower shaft 55, and the conveyance belts 51 and 51 of 
a pair are wound between these drive pulley 52 and the follower pulley 53, respectively. And it has the 
composition of having attached the sheet 57 with the flexibility of two or more sheets (the example of illustration 
two sheets) among these conveyances belts 51 and 51. In addition, coating of the front face of a sheet 57 is 
carried out with the ingredient which was excellent in the detachability of a fluororesin etc. in order to avoid 
adhesion of the filler which overflowed solar cell module P, when compressed by the diaphragm 30 in the 
lamination section 2. 

[0022] And while carrying in solar cell module P which performs lamination processing in the lamination section 2 
after this so that it may mention later by moving a sheet 57 in the direction of an arrow head in drawing 4 
intermittently by the rotation drive of a driving pulley 53, sequential taking out of the solar cell module P 
laminated in the lamination section 2 is carried out out of the lamination section 2 in the condition of having put 
on the sheet 57. Moreover, the exfoliation sheet 41 supplied above solar cell module P which was put on the 
sheet 57 of the conveyance sheet 50 in this way, and was carried in to the lamination section 2 by the 
exfoliation sheet supply means 40 explained previously advances between diaphragms 30, and a sheet 57 
advances between the heater boards 35 under the solar cell module P. 
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[0023] Next, drawin g 5 and 6 are the top views showing solar cell module P and side elevations as an example of 
the laminated body suitably manufactured by the lamination equipment 1 of this invention. Solar cell module P 
has the transparent cover glass 60 arranged at the bottom, and the configuration which sandwiched the string 64 
through fillers 62 and 63 between the protection material 61 arranged at the bottom in the example of 
illustration. As for the protection material 61, an ingredient for example, with transparent PE resin etc. is used. 
For example, EVA (ethylene vinyl acetate) resin etc. is used for fillers 62 and 63. A string 64 has the 
configuration which connected the photovoltaic cell 67 through lead wire 68 among electrodes 65 and 66. 
[0024] Solar cell module P as the laminated body constituted as mentioned above is manufactured by the 
lamination equipment 1 concerning the gestalt of operation of this invention according to the process explained 
below. 

[0025] First, solar cell module P which will laminate from now on is positioned and supplied to the supply 
conveyor 3 arranged in drawing 1 at the method of right-hand side of the lamination section 2 by the means of 
the robot which does not illustrate. On the occasion of supply on the supply conveyor 3 of this lamination 
equipment 1, it is made the posture in which drawing 5 and the protection material 61 shown by 6 come to the 
top-face side of solar cell module P. And solar cell module P supplied to the supply conveyor 3 in this way is 
carried in to the lamination section 2 by operation of the supply conveyor 3 in the condition of having been put 
on the conveyance sheet 50, as shown in drawin g 7 . Thus, it faces inserting solar cell module P in the lamination 
section 2, and the lamination section 2 is changed into an open condition by lifting the upper case 10. Actuation 
which lifts the upper case 10 is performed by elongation operation of the cylinder 22 explained by drawing 1 . 
Moreover, the heater board 35 prepared in the bottom chamber 1 3 of the bottom case 1 2 interior is dropped by 
operation of the elevator style which is not illustrated. 

[0026] Moreover, while carrying in solar cell module P to the lamination section 2 in this way, in the exfoliation 
sheet supply means 40, the rotation drive of the roll kneader 43 is carried out, and the exfoliation sheet 41 
pulled out from the roll kneader 42 is supplied above solar cell module P. Thereby, in the lamination section 2, 
above solar cell module P, the exfoliation sheet 41 advances between diaphragms 30, and a sheet 57 will be in 
the condition of having advanced between the heater boards 35, under the solar cell module P. 
[0027] Next, as shown in drawing 8 , the lamination section 2 is changed into a sealing condition by lowering the 
upper case 10. Actuation which lowers the upper case 10 is performed by compaction operation of the cylinder 
22 explained by drawing 1 . And vacuum suction of the inside of the upper chamber 1 1 and the bottom chamber 
13 is carried out to coincidence through the pumping openings 31 and 37. 

[0028] In this way, while carrying out vacuum suction of the inside of each chamber 1 1 and 13, the heater board 
35 in the bottom chamber 13 may be heated beforehand. In addition, if heating of the heater board 35 is started 
where it dropped the heater board 35, it separated from solar cell module P and the inside of the bottom 
chamber 13 is decompressed, adiabatic efficiency is very high and there are few fears of heat being transmitted 
during reduced pressure at solar cell module P. And the heater board 35 is raised by operation of the elevator 
style which does not illustrate it in the interior of the bottom chamber 13 as shown in drawing 9 after carrying 
out vacuum suction of the inside of the upper chamber 11 and the bottom chamber 13 even, for example to 0.7 
- LOTorr, respectively. It will be in the condition that solar cell module P put on the sheet 57 of the lamination 
conveyor 50 contacted the top face of the heater board 35 thermally in the interior of the bottom chamber 13 
by this, and solar cell module P will be heated. By this heating, the chemical reaction of the EVA resin which is 
the fillers 62 and 63 in solar cell module P is promoted, and bridge formation comes to be performed. And solar 
cell module P is compressed between the top face of the heater board 35, and a diaphragm 30 by introducing 
atmospheric pressure in the upper chamber 1 1 through the pumping opening 31, and expanding a diaphragm 30 
caudad in the lamination section 2 in this condition, as shown in drawing 9 . Although EVA which is fillers 62 and 
63 may flow out of the edge of solar cell module P at this time, since it is in the condition that the exfoliation 
sheet 41 advanced above solar cell module P between diaphragms 30 as mentioned above, there is no fear of 
EVA which flowed out adhering to a diaphragm 30. 

[0029] In this way, after ending lamination processing and manufacturing solar cell module P by heating and 
compressing, atmospheric pressure is introduced in the bottom chamber 13 through the pumping opening 37. 
And by operation of the elevator style which is not illustrated, as shown in drawing 10 , the heater board 35 is 
dropped. Moreover, the lamination section 2 is changed into an open condition by lifting the upper case 10. 
Actuation which lifts the upper case 10 is performed by elongation operation of the cylinder 22 explained by 
drawing 1 . 

[0030] In this way, if the lamination section 2 will be in an open condition, in the exfoliation sheet supply means 
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40, the rotation drive of the roll kneader 42 is carried out, and the exfoliation sheet 41 which was advancing 
above solar cell module P is pulled out besides the lamination section 2, and is rolled round by the roll kneader 
42". And in case it moves between the guide roll 45 and roll kneaders 43, the filler adhering to the inferior 
surface-of-tongue side of the exfoliation sheet 41 is scratched with the removal roll 46. Then, when solar cell 
module P which performs the next lamination is carried in to the lamination section 2, in the exfoliation sheet 
supply means 40, the rotation drive of the roll kneader 43 will be carried out, and the exfoliation sheet 41 pulled 
out from the roll kneader 42 will be again supplied above solar cell module P in the condition that a filler has not 
adhered. 

[0031] And solar cell module P which lamination processing ended by operation of the conveyance sheet 50 and 
the taking-out conveyor 4 is taken out on the taking-out conveyor 4 arranged in drawing 1 at the method of 
left-hand side of the lamination section 2. And with the means of the robot which does not illustrate, solar cell 
module P is removed from on the taking-out conveyor 4, and is conveyed by the following process. In addition, 
solar cell module P which performs the next lamination may be carried in to the lamination section 2 at the same 
time it takes out solar cell module P which lamination processing ended in this way on the taking-out conveyor 
4. 

[0032] In this way, by repeating the above process, when laminated, it can prevent that fillers, such as EVA 
which melted and came out, adhere to the diaphram sheet 30, and it becomes possible to manufacture the good 
solar cell module 20 of description continuously. In addition, as an example of the laminated body, although 
manufacture of a solar cell module was explained, in addition to this, the lamination equipment of this invention 
can perform lamination processing about various things, and is especially suitable for manufacture of the 
laminated body of form of sheet. Moreover, the lamination equipment of this invention can present manufacture 
of the one apparatus module which it could respond [ module ] to change of the thickness of the laminated body, 
and made the outer wall material for building materials and roofing which came to attract attention, and a solar 
cell module unify recently etc. Furthermore, not only a solar cell module but manufacture of a glass laminate, 
ornamental glass, etc. can be presented with the lamination equipment of this invention. Moreover, although the 
configuration which moves the upper case 10 up and down along with four stanchions 17 was explained, it is 
good also as a configuration which two stanchions (column) are arranged [ configuration ] before and after the 
bottom case 12, and moves the upper case 10 up and down along with these two stanchions, for example. In that 
case, it is also possible to constitute so that the upper case 10 may be lifted by the drive of a motor instead of 
a cylinder 22 as a device in which the upper case 10 is moved up and down, using a chain etc. In addition, 
although the configuration which the heater board 35 goes up and down in the bottom chamber 13 prepared in 
the internal upper part of the bottom case 1 2 was explained, it is good also as a configuration to which the 
support pin which detaches and supports solar cell module P carried in in the bottom chamber 13 above the 
heater board 35 is prepared, and solar cell module P is contacted on the top face of the heater board 35 by 
descent of this support pin. Then, the heater board 35 can be fixed now in the bottom chamber 13. Moreover, 
although the exfoliation sheet supply means 40 explained the configuration to which the exfoliation sheet 41 is 
moved among roll kneaders 42 and 43, it considers the exfoliation sheet supply means 40 as the configuration 
which attached the sheet of two or more sheets in the belt of a pair like the conveyance sheet 50, and you may 
make it make a sheet advance above solar cell module P by **** of a belt with the gestalt of implementation of 
illustration. 
[0033] 

[Effect of the Invention] According to the lamination equipment of this invention, when the laminated bodies, 
such as a solar cell module, are laminated, there is no fear of the filler which melted and came out adhering to a 
diaphram sheet, the heater board, etc., and it can prevent soiling the laminated body laminated next. The filler 
adhering to an exfoliation sheet can be removed with a removal means in the exterior of the lamination section. 
For this reason, according to this invention, the laminated body can be continuously laminated now by 
uninhabited. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] Especially this invention relates to the lamination equipment which was suitable in order 
to manufacture the laminated body of the form of sheet of a solar cell module etc. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] Various development is made about the solar battery that solar energy should be 
utilized in recent years. Moreover, various things, such as a solar battery of the amorphous mold using an 
amorphous silicon (amorphous silicon) besides the solar battery of the gestalt of solar battery crystal-mold using 
single crystal silicon or polycrystalline silicon, are thought out. However, in any [ of these crystal mold and an 
amorphous mold ] case, in chemical change, it becomes empty, and since it is weak also against a physical 
impact, as for silicon itself, generally, the lifting and the solar cell module which laminated silicon with the vinyl 
film of transparence, tempered glass, heat-resisting glass, etc. are used. Moreover, recently, the one apparatus 
module which made the outer wall material and roofing which are used for building materials, and a solar cell 
module unify is manufactured increasingly. The lamination of a solar cell module puts a string (photovoltaic cell) 
through fillers, such as for example, EVA (ethylene vinyl acetate) resin, between a vinyl film, glass, and a 
backseat, and is performed by heating under a vacuum, applying the degree of **, and melting a filler. 
[0003] The lamination equipment which laminates by dissolving the filler inside the laminated body and 
compressing in the lamination section which was equipped with the diaphragm up and was caudad equipped with 
the heater board as lamination equipment for manufacturing such a solar cell module etc. conventionally is well- 
known. Moreover, the applicant for this patent is indicating the "lamination equipment" of the utility model 
registration No. 3017231 about such lamination equipment. This lamination equipment is constituted by the upper 
chamber which went caudad and was equipped with the diaphragm which can expand freely, and the upper 
chamber equipped with the heater board. And where the laminated body is laid in the heater board prepared in 
the bottom chamber, after sealing and decompressing an upper chamber and a bottom chamber, the laminated 
body is heated and it has composition which compresses and laminates the laminated body between the top face 
of the heater board, and a diaphragm by introducing atmospheric air into an upper chamber. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to the lamination equipment of this invention, when the laminated bodies, 
such as a solar cell module, are laminated, there is no fear of the filler which melted and came out adhering to a 
diaphram sheet, the heater board, etc., and it can prevent soiling the laminated body laminated next. The filler 
adhering to an exfoliation sheet can be removed with a removal means in the exterior of the lamination section. 
For this reason, according to this invention, the laminated body can be continuously laminated now by 
uninhabited. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] By the way, when a solar cell module is manufactured in the above 
lamination equipments and a solar cell module is heated on the heater board, the problem that EVA which is a 
filler adheres to outflow, a diaphragm, the heater board, etc. is produced. And EVA which adhered to a 
diaphragm, the heater board, etc. in this way will become the cause which soils the solar cell module laminated 
next. 

[0005] Then, he is trying for EVA which began to melt from a solar cell module not to adhere to a diaphram 
sheet etc. by conventionally putting the exfoliation sheet which consists of a glass cross seat of Teflon sinking 
in on the solar cell module carried in to the lamination section etc. The activity which removes EVA adhering to 
the activity which puts such an exfoliation sheet, or an exfoliation sheet is done by a workers hand, and it had 
become the cause which increases an activity burden. 

[0006] Therefore, when this invention laminates the laminated bodies, such as a solar cell module, it is to offer 
the lamination equipment which can prevent that fillers, such as EVA which melted and came out, adhere to a 
diaphram sheet etc., without increasing an activity burden. 
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MEANS 



[Means for Solving the Problem] If it is in claim 1 in order to attain this purpose In the lamination equipment 
which laminates by dissolving the filler inside the laminated body and compressing in the lamination section 
which was equipped with the diaphragm up and was caudad equipped with the heater board While preparing an 
exfoliation sheet free [ penetration ] between the top face of the laminated body carried in to said lamination 
section, and said diaphragm, it is characterized by establishing the removal means for removing the filler which 
adhered to the exfoliation sheet in the exterior of said lamination section. 

[0008] If it is in the lamination equipment of this claim 1, since an exfoliation sheet intervenes between the top 
face of the laminated body carried in to the lamination section, and said diaphragm, when the laminated body is 
laminated, it can prevent the filler which melted and came out adhering to a diaphram sheet. In this case, 
although the filler which began to melt from the laminated body may adhere to an exfoliation sheet, the filler 
adhering to an exfoliation sheet is removable in the exterior of the lamination section with a removal means. 
Therefore, there is also no fear of soiling the laminated body laminated next. 

[0009] in the lamination equipment of this claim 1, as indicated to claim 2, it is desirable to consider as the 
configuration which prepares an exfoliation sheet free [ penetration ] further also between the inferior surface of 
tongue of the laminated body carried in to said lamination section and said heater board, and carries out 
carrying-in appearance of the laminated body to the lamination section with this exfoliation sheet. The filler 
which began to melt from the laminated body stops then, adhering also to the heater board. Moreover, as 
indicated to claim 3, said laminated body is a solar cell module. 

[0010] r 
[Embodiment of the Invention] Hereafter, solar cell module P as an example of the laminated body is explained 
based on suitable lamination equipment 1 to carry out lamination processing of the gestalt of desirable operation 
of this invention. Drawin g 1 is the front view of the lamination equipment 1 concerning the gestalt of operation of 
this invention. 

[0011] As shown in drawin g 1 , this lamination equipment 1 has composition which has arranged the supply 
conveyor 3 which supplies solar cell module P which performs lamination processing to the method of both sides 
of the lamination section 2 after this to the lamination section 2, and the taking-out conveyor 4 which takes out 
solar cell module P which already performed lamination processing in the lamination section 2 from the 
lamination section 2. In the example of illustration, the supply conveyor 3 is arranged at the method of right- 
hand side, and the taking-out conveyor 4 is arranged at the method of left-hand side. And solar cell module P is 
conveyed leftward in drawing 1 , delivering in order of these supply conveyor 3, the lamination section 2, and the 
taking-out conveyor 4. 

[0012] The lamination section 2 is constituted by the upper chamber 11 prepared in the internal lower part of 
the upper case 10, and the bottom chamber 13 prepared in the internal upper part of the bottom case 12. The 
bottom case 12 is attached in the stanchion 17 set up by the four corners of the pedestal 16 it can run through 
the axle-pin rake 15 in the floor line top through the bracket 18, and the height of the bottom [ this ] case 12 is 
supported so that it may not change. On the other hand, the upper case 10 is attached through the bracket 21 
fixed to the guide section 20 which can move freely along with the stanchion 17, and the upper case 10 has 
composition which can carry out rise-and-fall migration [ above the bottom case 12 ], maintaining a posture 
parallel to the bottom case 1 2. 

[0013] Moreover, the top face of the bracket 18 fixed to the bottom case 12 is equipped with the cylinder 22, 
and it connects with bracket 21 inferior surface of tongue where the tip of the piston rod 23 of this cylinder 22 
was fixed to the upper case 10. Therefore, if a piston rod 23 develops by operation of a cylinder 22, the upper 
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case 10 goes up so that it may separate from the top face of the bottom case 12, and, thereby, the lamination 
section 2 which consists of an upper chamber 1 1 of the interior lower part of upper case 1 0 and a bottom 
chamber 13 above the bottom case 12 interior will be in an open condition. On the other hand, if a piston rod 23 
is shortened by operation of a cylinder 22, the upper case 1 0 descends so that it may stick to the top face of 
the bottom case 12, and, thereby, the lamination section 2 which consists of an upper chamber 11 of the interior 
lower part of upper case 10 and a bottom chamber 13 above the bottom case 12 interior will be in a sealing 
condition. 

[0014] As shown in drawin g 2 , as the interior of the upper case 10 is divided horizontally, it is equipped with the 
diaphragm 30, and the space surrounded by the internal surface of this diaphragm 30 and the upper case 10 
constitutes the upper chamber 1 1. The diaphragm 30 consists of heat-resistant rubber, such as a Viton 
(fluororubber), etc. Moreover, it is constituted so that the pumping opening 31 may be formed as open for free 
passage [ to the upper chamber 1 1 ] on the side face of the upper case 10, vacuum suction of the inside of the 
upper chamber 1 1 may be carried out through this pumping opening 31 and atmospheric pressure can be 
introduced in the upper chamber 11 through the pumping opening 31. 

[0015] The heater board 35 is arranged free [ rise and fall ] at the bottom chamber 13 prepared in the internal 
upper part of the bottom case 1 2. This heater board 35 consists of the sheath-heater boards made from 
aluminum. This heater board 35 is constituted by operation of the elevator style which is not illustrated so that it 
may be gone up [ the condition of having descended down / in the bottom chamber 13 / as shown by the 
drawing 2 solid line 35, and ] above [ in the bottom chamber 13 ], as shown by alternate long and short dash line 
35in drawing 2 '. Well-known rise-and-fall means, such as a pneumatic cylinder, a ball nut, rack and pinion, and 
the Ayr tube, are suitably used for an elevator style. 

[0016] Moreover, it is constituted so that the pumping opening 37 may be formed as open for free passage [ to 
the bottom chamber 1 3 ] on the side face of the bottom case 1 2, vacuum suction of the inside of the bottom 
chamber 13 may be carried out through this pumping opening 37 and atmospheric pressure can be introduced in 
the bottom chamber 13 through this pumping opening 37. 

[0017] In the lamination section 2, it is in the condition that the conveyance belt 51 of the exfoliation sheet 41 
supplied by exfoliation sheet supply means 40 to explain below, between these top case 10 and the bottom case 
1 2, and the conveyance sheet 50 can advance. 

[0018] As shown in drawing 3 , in the exfoliation sheet supply means 40, roll kneaders 42 and 43 are arranged to 
the both ends of the exfoliation sheet 41, respectively. When it is compressed by the diaphragm 30 in the 
lamination section 2 so that it may mention later, in order to avoid adhesion of the filler which overflowed solar 
cell module P, a filler does not adhere easily, and the exfoliation sheet 41 can remove the adhering filler easily, 
for example, consists of the quality of the material which was excellent in the detachability of the glass cross 
seat of Teflon sinking in etc. A rotation drive is carried out in the direction of a counter clockwise into drawing 
3 , and, thereby, a roll kneader 42 makes direction of drawing Nakamigi 42' move the exfoliation sheet 41. A 
rotation drive is carried out into drawing 3 in a clock hand of cut, and, thereby, a roll kneader 43 can make left 
43in drawing' move the exfoliation sheet 41. Thereby, the exfoliation sheet 41 can be moved now towards 
desired by carrying out the rotation drive of one side of these roll kneaders 42 and 43. 
[0019] The guide roll 45 is arranged free [ rotation ] at the lower part of a roll kneader 42, and after the 
exfoliation sheet 41 changes a direction up in accordance with the peripheral surface of this guide roll 45, while 
it is rolled round by the roll kneader 42, after the exfoliation sheet 41 which it let out from the roll kneader 42 
changes a direction horizontally in accordance with the peripheral surface of this guide roll 45, it is rolled round 
by the roll kneader 43. As shown in drawing 1 , the exfoliation sheet 41 is supplied with a level posture between 
the upper case 10 and the bottom case 12 by arranging a roll kneader 43 and the guide roll 45 in the same height 
on the right-and-left outside of the lamination section 2. 

[0020] Moreover, in the exfoliation sheet supply means 40, the removal roll 46 is arranged so that the inferior- 
surface-of-tongue side of the exfoliation sheet 41 which moves between the guide roll 45 and a roll kneader 43 
may be contacted. This removal roll 46 consists of nylon brushes etc. so that it may mention later, and the filler 
adhering to the inferior— surface-of-tongue side of the exfoliation sheet 41 etc. can be scratched. 
[0021] The conveyance sheet 50 has composition equipped with the conveyance belt 51 wound between the 
driving pulley 52 arranged on the right-and-left outside of the lamination section 2, and the follower pulley 53. As 
shown in drawing 4 , while attaching driving pulleys 52 and 52 in the both ends of a driving shaft 54, the follower 
pulleys 53 and 53 are attached in the both ends of the follower shaft 55, and the conveyance belts 51 and 51 of 
a pair are wound between these drive pulley 52 and the follower pulley 53, respectively. And it has the 
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composition of having attached the sheet 57 with the flexibility of two or more sheets (the example of illustration 
two sheets) among these conveyances belts 51 and 51. In addition, coating of the front face of a sheet 57 is 
carried out with the ingredient which was excellent in the detachability of a fluororesin etc. in order to avoid 
adhesion of the filler which overflowed solar cell module P, when compressed by the diaphragm 30 in the 
lamination section 2. 

[0022] And while carrying in solar cell module P which performs lamination processing in the lamination section 2 
after this so that it may mention later by moving a sheet 57 in the direction of an arrow head in drawin g 4 
intermittently by the rotation drive of a driving pulley 53, sequential taking out of the solar cell module P 
laminated in the lamination section 2 is carried out out of the lamination section 2 in the condition of having put 
on the sheet 57. Moreover, the exfoliation sheet 41 supplied above solar cell module P which was put on the 
sheet 57 of the conveyance sheet 50 in this way, and was carried in to the lamination section 2 by the 
exfoliation sheet supply means 40 explained previously advances between diaphragms 30, and a sheet 57 
advances between the heater boards 35 under the solar cell module P. 

[0023] Next, drawin g 5 and 6 are the top views showing solar cell module P and side elevations as an example of 
the laminated body suitably manufactured by the lamination equipment 1 of this invention. Solar cell module P 
has the transparent cover glass 60 arranged at the bottom, and the configuration which sandwiched the string 64 
through fillers 62 and 63 between the protection material 61 arranged at the bottom in the example of 
illustration. As for the protection material 61, an ingredient for example, with transparent PE resin etc. is used. 
For example, EVA (ethylene vinyl acetate) resin etc. is used for fillers 62 and 63. A string 64 has the 
configuration which connected the photovoltaic cell 67 through lead wire 68 among electrodes 65 and 66. 
[0024] Solar cell module P as the laminated body constituted as mentioned above is manufactured by the 
lamination equipment 1 concerning the gestalt of operation of this invention according to the process explained 
below. 

[0025] First, solar cell module P which will laminate from now on is positioned and supplied to the supply 
conveyor 3 arranged in drawing 1 at the method of right-hand side of the lamination section 2 by the means of 
the robot which does not illustrate. On the occasion of supply on the supply conveyor 3 of this lamination 
equipment 1, it is made the posture in which drawing 5 and the protection material 61 shown by 6 come to the 
top-face side of solar cell module P. And solar cell module P supplied to the supply conveyor 3 in this way is 
carried in to the lamination section 2 by operation of the supply conveyor 3 in the condition of having been put 
on the conveyance sheet 50, as shown in drawin g 7 . Thus, it faces inserting solar cell module P in the lamination 
section 2, and the lamination section 2 is changed into an open condition by lifting the upper case 10. Actuation 
which lifts the upper case 10 is performed by elongation operation of the cylinder 22 explained by drawin g 1 . 
Moreover, the heater board 35 prepared in the bottom chamber 1 3 of the bottom case 1 2 interior is dropped by 
operation of the elevator style which is not illustrated. 

[0026] Moreover, while carrying in solar cell module P to the lamination section 2 in this way, in the exfoliation 
sheet supply means 40, the rotation drive of the roll kneader 43 is carried out, and the exfoliation sheet 41 
pulled out from the roll kneader 42 is supplied above solar cell module P. Thereby, in the lamination section 2, 
above solar cell module P, the exfoliation sheet 41 advances between diaphragms 30, and a sheet 57 will be in 
the condition of having advanced between the heater boards 35, under the solar cell module P. 
[0027] Next, as shown in drawin g 8 , the lamination section 2 is changed into a sealing condition by lowering the 
upper case 10. Actuation which lowers the upper case 10 is performed by compaction operation of the cylinder 
22 explained by drawing 1 . And vacuum suction of the inside of the upper chamber 1 1 and the bottom chamber 
13 is carried out to coincidence through the pumping openings 31 and 37. 

[0028] In this way, while carrying out vacuum suction of the inside of each chamber 1 1 and 13, the heater board 
35 in the bottom chamber 13 may be heated beforehand. In addition, if heating of the heater board 35 is started 
where it dropped the heater board 35, it separated from solar cell module P and the inside of the bottom 
chamber 13 is decompressed, adiabatic efficiency is very high and there are few fears of heat being transmitted 
during reduced pressure at solar cell module P. And the heater board 35 is raised by operation of the elevator 
style which does not illustrate it in the interior of the bottom chamber 13 as shown in drawin g 9 after carrying 
out vacuum suction of the inside of the upper chamber 1 1 and the bottom chamber 1 3 even, for example to 0.7 
- LOTorr, respectively. It will be in the condition that solar cell module P put on the sheet 57 of the lamination 
conveyor 50 contacted the top face of the heater board 35 thermally in the interior of the bottom chamber 13 
by this, and solar cell module P will be heated. By this heating, the chemical reaction of the EVA resin which is 
the fillers 62 and 63 in solar cell module P is promoted, and bridge formation comes to be performed. And solar 
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cell module P is compressed between the top face of the heater board 35, and a diaphragm 30 by introducing 
atmospheric pressure in the upper chamber 11 through the pumping opening 31, and expanding a diaphragm 30 
caudad in the lamination section 2 in this condition, as shown in drawing 9 . Although EVA which is fillers 62 and 
63 may flow out of the edge of solar cell module P at this time, since it is in the condition that the exfoliation 
sheet 41 advanced above solar cell module P between diaphragms 30 as mentioned above, there is no fear of 
EVA which flowed out adhering to a diaphragm 30. 

[0029] In this way, after ending lamination processing and manufacturing solar cell module P by heating and 
compressing, atmospheric pressure is introduced in the bottom chamber 13 through the pumping opening 37. 
And by operation of the elevator style which is not illustrated, as shown in drawin g 10 , the heater board 35 is 
dropped. Moreover, the lamination section 2 is changed into an open condition by lifting the upper case 10. 
Actuation which lifts the upper case 10 is performed by elongation operation of the cylinder 22 explained by 
drawing 1 . 

[0030] In this way, if the lamination section 2 will be in an open condition, in the exfoliation sheet supply means 
40, the rotation drive of the roll kneader 42 is carried out, and the exfoliation sheet 41 which was advancing 
above solar cell module P is pulled out besides the lamination section 2, and is rolled round by the roll kneader 
42. And in case it moves between the guide roll 45 and roll kneaders 43, the filler adhering to the inferior- 
surface-of^ongue side of the exfoliation sheet 41 is scratched with the removal roll 46. Then, when solar cell 
module P which performs the next lamination is carried in to the lamination section 2, in the exfoliation sheet 
supply means 40, the rotation drive of the roll kneader 43 will be carried out, and the exfoliation sheet 41 pulled 
out from the roll kneader 42 will be again supplied above solar cell module P in the condition that a filler has not 
adhered. 

[0031] And solar cell module P which lamination processing ended by operation of the conveyance sheet 50 and 
the taking-out conveyor 4 is taken out on the taking-out conveyor 4 arranged in drawing 1 at the method of 
left-hand side of the lamination section 2. And with the means of the robot which does not illustrate, solar cell 
module P is removed from on the taking-out conveyor 4, and is conveyed by the following process. In addition, 
solar cell module P which performs the next lamination may be carried in to the lamination section 2 at the same 
time it takes out solar cell module P which lamination processing ended in this way on the taking-out conveyor 
4. 

[0032] In this way, by repeating the above process, when laminated, it can prevent that fillers, such as EVA 
which melted and came out, adhere to the diaphram sheet 30, and it becomes possible to manufacture the good 
solar cell module 20 of description continuously. In addition, as an example of the laminated body, although 
manufacture of a solar cell module was explained, in addition to this, the lamination equipment of this invention 
can perform lamination processing about various things, and is especially suitable for manufacture of the 
laminated body of form of sheet. Moreover, the lamination equipment of this invention can present manufacture 
of the one apparatus module which it could respond [ module ] to change of the thickness of the laminated body, 
and made the outer wall material for building materials and roofing which came to attract attention, and a solar 
cell module unify recently etc. Furthermore, not only a solar cell module but manufacture of a glass laminate, 
ornamental glass, etc. can be presented with the lamination equipment of this invention. Moreover, although the 
configuration which moves the upper case 10 up and down along with four stanchions 17 was explained, it is 
good also as a configuration which two stanchions (column) are arranged [ configuration ] before and after the 
bottom case 12, and moves the upper case 10 up and down along with these two stanchions, for example. In that 
case, it is also possible to constitute so that the upper case 1 0 may be lifted by the drive of a motor instead of 
a cylinder 22 as a device in which the upper case 10 is moved up and down, using a chain etc. In addition, 
although the configuration which the heater board 35 goes up and down in the bottom chamber 13 prepared in 
the internal upper part of the bottom case 1 2 was explained, it is good also as a configuration to which the 
support pin which detaches and supports solar cell module P carried in in the bottom chamber 13 above the 
heater board 35 is prepared, and solar cell module P is contacted on the top face of the heater board 35 by 
descent of this support pin. Then, the heater board 35 can be fixed now in the bottom chamber 13. Moreover, 
although the exfoliation sheet supply means 40 explained the configuration to which the exfoliation sheet 41 is 
moved among roll kneaders 42 and 43, it considers the exfoliation sheet supply means 40 as the configuration 
which attached the sheet of two or more sheets in the belt of a pair like the conveyance sheet 50, and you may 
make it make a sheet advance above solar cell module P by **** of a belt with the gestalt of implementation of 
illustration. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the front view of the lamination equipment concerning the gestalt of operation of this invention. 

[Drawing 2] It is drawing of longitudinal section of the lamination section. 

[Drawing 3] It is the perspective view of an exfoliation sheet supply means. 

[Drawing 4] It is the perspective view of a lamination section conveyor. 

[ Drawin g 5] It is the top view of a solar cell module. 

[Drawin g 6] It is the side elevation of a solar cell module. 

[ Drawin g 7] It is an explanatory view in the condition of carrying in a solar cell module to the lamination section. 
[Drawin g 8] It is an explanatory view in the condition of having carried in the solar cell module to the lamination 
section. 

[Drawing 9] It is an explanatory view in the condition of heating and compressing a solar cell module. 
[Drawing 10] It is an explanatory view in the condition of having made each lamination section opening wide, 
after manufacture. 
[Description of Notations] 
P Solar cell module 

1 Lamination Equipment 

2 Lamination Section 

3 Supply Conveyor 

4 Taking-Out Conveyor 
1 1 Upper Chamber 

13 Bottom Chamber 
30 Diaphragm 
35 Heater Board 
41 Exfoliation Sheet 
46 Removal Roll 
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DRAWINGS 
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[Drawin g 2] 
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CORRECTION OR AMENDMENT 



[Kind of official gazette] Printing of amendment by the convention of 2 of Article 1 7 of Patent Law 
[Section partition] The 2nd partition of the 7th section 
[Publication date] July 6, Heisei 13 (2001. 7.6) 

[Publication No.] JP,1 1-20481 1, A 

[Date of Publication] July 30, Heisei 11 (1999. 7.30) 

[Annual volume number] Open patent official report 11-2049 

[Application number] Japanese Patent Application No. 10-13265 

[The 7th edition of International Patent Classification] 

H01L 31/04 
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[Procedure revision] 

[Filing Date] June 30, Heisei 12 (2000. 6.30) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] In the lamination equipment which laminates by dissolving the filler inside the laminated body and 
compressing in the lamination section which was equipped with the diaphragm up and was caudad equipped with 
the heater board Lamination equipment characterized by establishing the removal means for removing the filler 
which adhered to the exfoliation sheet in the exterior of said lamination section while preparing an exfoliation 
sheet free [ penetration ] between the top face of the laminated body carried in to said lamination section, and 
said diaphragm. " 

[Claim 2] furthermore, the lamination equipment according to claim 1 characterized by considering as the 
configuration which prepares an exfoliation sheet free [ penetration ] also between the inferior surface of tongue 
of the laminated body carried in to said lamination section, and said heater board, and carries out carrying-in 
appearance of the laminated body to the lamination section with this exfoliation sheet. 

[Claim 3] Lamination equipment according to claim 1 or 2 characterized by said laminated body being a solar cell 
module. 

[Claim 4] In the lamination equipment which laminates by dissolving the filler inside the laminated body and 
compressing in the lamination section which was equipped with the diaphragm up and was caudad equipped with 
the heater board, 

Lamination equipment characterized by having two or more conveyance sheets which carry said laminated body 

and carry out carrying-in appearance to the lamination section. 

[Procedure amendment 2] 

[Document to be Amended] Specification 
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[Item(s) to be Amended] 0009 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0009] in the lamination equipment of this claim 1, as indicated to claim 2, it is desirable to consider as the 
configuration which prepares an exfoliation sheet free [ penetration ] further also between the inferior surface of 
tongue of the laminated body carried in to said lamination section and said heater board, and carries out 
carrying-in appearance of the laminated body to the lamination section with this exfoliation sheet The filler 
which began to melt from the laminated body stops then, adhering also to the heater board. Moreover, as 
indicated to claim 3, said laminated body is a solar cell module. In the lamination equipment which laminates by 
dissolving the filler inside the laminated body and compressing in the lamination section which was equipped with 
the diaphragm up and was caudad equipped with the heater board if it is in claim 4, it is characterized by having 
two or more conveyance sheets which carry said laminated body and carry out carrying-in appearance to the 
lamination section. 
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